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Advanced G20 Countries: Jobs at High Risk of Automation 
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Figure 4. 9% of jobs are at high risk of automation in advanced G20 countries 

 

a. Jobs are at high risk of automation if at least 70% of tasks are at risk of being automated. Jobs are at risk of significant change if 
between 50% and 70% of tasks are at risk of being automated. 

b. Data for Belgium correspond to Flanders and data for the United Kingdom to England and Northern Ireland. 

c. Data correspond to 2012 for countries participating in the first round of the Survey of Adult Skills: Australia, Canada, France, 
Germany, Italy, Japan, Korea, United States and United Kingdom. Data correspond to 2015 for countries participating in the 
second round of the Survey of Adult Skills: Turkey. 

Source: OECD calculations based on the Survey of Adult Skills (PIAAC) (2012, 2015); and Arntz, Gregory and Zierahn (2016), “The 
risk of automation for jobs in OECD countries: A comparative analysis”, OECD Social, Employment and Migration Working Papers, 
No. 189, OECD Publishing, Paris 

Even these estimates, however, should not necessarily be equated with actual or expected employment 
losses from technological change, for at least three reasons. First, the adoption of new technologies is often 
a slow process due to a host of economic, legal and societal hurdles, so that actual automation will take 
place at a far slower pace than what might be expected. Second, even in the case where new technologies 
are introduced, workers can adjust to the challenge of automation by switching tasks, thus preventing 
technological unemployment. Third, technological change does not just destroy jobs, but also generates 
new ones through its effect on productivity and the demand for new technologies. For example, it has been 
estimated that, for each high-tech job created in industries such as Computing Equipment or Electrical 
Machinery, some 4.9 additional jobs are created for lawyers, taxi drivers, and waiters in the local economy 
(Moretti, 2011).3 Sometimes, technological innovation can even have very unpredictable effects on labour 
markets like, for example, the effect that the contraceptive pill had on female labour force participation and 
employment.  

Overall, it is not clear that the digital revolution has, to date, had a dramatic impact on either the 
destruction or creation of jobs. In the United States, for example, the emergence of new technology-related 
industries throughout the 2000s - including online auctions, video and audio streaming, and web design - 
has had only negligible effects on aggregate employment patterns, employing less than 0.5% of the 
workforce (Berger and Frey, 2016). Instead, most job growth in advanced economies has recently come 
from either technology-using (e.g. professional services) or other sectors that are not particularly intensive 
                                                      
3  Similarly, Goos et al. (2013) estimated that in the European Union over the period 2000-2011, the creation 

of one high-tech job resulted in more than four additional non-high tech jobs in the same region.  
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Organisation for Economic Co-operation and Development (OECD), Future of Work and Skills. Paper presented at the 2nd Meeting of the G20 Employment Working Group, Hamburg, Germany. (2017)

http://www.oecd.org/els/emp/wcms_556984.pdf


MEXT - Summary of Report: Towards a Qualitative Transformation of University Education 
for Building a New Future - Universities Fostering Lifelong Learning and the Ability to 

Think Independently (2012)

“Gakushiryoku - ability required for university graduates for an 
unpredictable era including the education, knowledge and 

experience to make correct decisions in the face of unexpected 
difficulties.”

http://www.mext.go.jp/en/publication/report/title01/detail01/1380275.htm


Four Defining Characteristics of Action Research

• Practical Nature 

• Change-Oriented 

• Part of a Cyclical Process 

• Teachers are Active Researchers and Participants

Martyn Denscombe. The Good Research Guide: For small-scale social research projects (6th Edition). McGraw-Hill Education (UK). (2017).



Substitution 
Tech acts as a direct tool substitute, 

with no functional change

Augmentation 
Tech acts as a direct tool substitute, 

with functional improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, 

previously inconceivable
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Ruben R. Puentedura, As We May Teach: Educational Technology, From Theory Into Practice. (2009)

https://itunes.apple.com/us/itunes-u/as-we-may-teach-educational/id380294705?mt=10
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Ruben R. Puentedura, “Technology In Education: The First 200,000 Years” The NMC Perspective Series: Ideas that Matter. NMC Summer Conference, 2012.

http://www.youtube.com/watch?v=NemBarqD6qA


The EdTech Quintet – Associated Practices

Social Communication, Collaboration, Sharing

Mobility Anytime, Anyplace Learning and Creation

Visualization Making Abstract Concepts Tangible

Storytelling Knowledge Integration and Transmission

Gaming Feedback Loops and Formative Assessment



The Research: 1,097 Studies, 25 Metastudies, 19 Years
# 

of
 M

et
as

tu
di

es

0

2

4

6

8

10

12

Effect Size
-0.2 - 0.0 0.0 - 0.2 0.2 - 0.4 0.4 - 0.6 0.6 - 0.8 0.8 - 1.0 1.0 - 1.2

Tamim, Rana M., Robert M. Bernard, Eugene Borokhovski, Philip C. Abrami, and Richard F. Schmid. "What forty years of research says about the impact of technology on learning a second-order meta-analysis and validation study." Review of Educational Research 81, no. 1 (2011): 4-28.



Eff
ec

t S
ize

-0.75

0

0.75

1.5

2.25

3

S - 5 Studies A - 4 Studies M - 8 Studies R - 3 Studies
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SAMR and the Use of Technology to Enhance Reading Performance in Middle School

http://eric.ed.gov/?id=ED489534
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SAMR and the Use of Tablets in Education

http://oasis.col.org/bitstream/handle/11599/1012/2015_Tamim-et-al_Tablets-for-Teaching-and-Learning.pdf
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Tech acts as a direct tool substitute, 
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Tech acts as a direct tool substitute, 

with functional improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, 

previously inconceivable
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Skills and Concepts

Recall and Reproduction

Webb, Norman L. Depth-of-knowledge levels for four content areas. (2002)

http://facstaff.wcer.wisc.edu/normw/All%20content%20areas%20%20DOK%20levels%2032802.pdf
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https://itunes.apple.com/us/book/chemistry-a-very-short-introduction/id963029720?mt=11
https://www.youtube.com/user/wwwRSCorg
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Substitution 
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with no functional change

Augmentation 
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with functional improvement
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Hoshika, S., Leal, N. A., Kim, M.-J., Kim, M.-S., Karalkar, N. B., Kim, H.-J., … Benner, S. A. (2019). Hachimoji DNA and RNA: A genetic system with eight building blocks. Science, 363(6429), 884
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https://doi.org/10.1126/science.aat0971
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Measuring College Learning Project + Resource Center - Online at: http://highered.ssrc.org/projects/measuring-college-learning-project/

http://highered.ssrc.org/projects/measuring-college-learning-project/


Substitution 
Tech acts as a direct tool substitute, 

with no functional change

Augmentation 
Tech acts as a direct tool substitute, 

with functional improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, 

previously inconceivable

http://www.clexchange.org
https://itunes.apple.com/us/book/e-o-wilsons-life-on-earth-unit-7/id888491533?mt=13
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Tech acts as a direct tool substitute, 

with no functional change

Augmentation 
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with functional improvement
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Tech allows for significant task redesign
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http://visone.info
https://itunes.apple.com/us/app/splash-a-new-way-to-play/id1317683830?mt=8
https://insightmaker.com
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https://www.nature.com/articles/nature01767
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http://ccl.northwestern.edu/netlogo/
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Lev Vygotsky, Mind in Society: The Development of Higher Psychological Processes. Harvard University Press. (1978)



Van Geert, Paul. "Vygotsky’s dynamic systems." Lev Vygotsky: Critical assessments 4 (1997): 3-21.
Galperin, P.Ia. “Stage by Stage formation as a method of psychological investigation”. Journal of Russian and East European Psychology, 30(4), 61-80 (1992)
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The EdTech Quintet – Associated Practices

Social Communication, Collaboration, Sharing

Mobility Anytime, Anyplace Learning and Creation

Visualization Making Abstract Concepts Tangible

Storytelling Knowledge Integration and Transmission

Gaming Feedback Loops and Formative Assessment



The EdTech Quintet – Associated Practices

Social Provides diversity to the ZPD

Mobility Creates the context for the process

Visualization Aids in segmenting ZPD, bridging gaps

Storytelling Aids in the integration of the ZPD

Gaming Provides frameworks for independent practice
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